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Abstract — A  novel  approach  for  designing  a  broadband  copla 
nar  waveguide  tC'I’VV)  to  slotline  transition  is  presented.  A  slotline 
hollow  patch  creates  open  circuit  conditions  on  one  arm  of 
the  CPW  and  resonates  the  transition  so  that  maximum  power 
transfer  may  occur.  Excellent  performance  is  observed  over  a 
5:1  bandwidth. 


I  INTRODUCI  ION 

THE  MAJOR  effort  until  now  has  been  directed  at  opn 
mixing  the  microstrip  to  slotline  transition  [1J:  however, 
the  same  emphasis  has  not  been  expended  on  a  broad  band 
CPW  to  slotline  equivalent  |2),  [3].  This  letter  discloses  a 
very  broad  band  CPW  to  slotline  transition.  One  important 
advantage  of  this  type  of  transition  is  that  both  the  CPW 
and  slotline  are  printed  on  the  same  side  of  the  substrate 
Since  the  transition  is  uniplanar,  no  via-holes  are  needed  lor 
ground  connections;  it  is  therefore  much  easier  to  fabricate 
and  to  perform  the  integration  with  other  circuitries.  Anolhei 
important  advantage  of  this  type  of  transition  is  that  low 
insertion  loss  and  excellent  match  over  a  bandwidth  of  more 
than  5. 1  are  considered  achievable. 

II  Design  Description 

F-ig.  1  shows  the  geometry  and  the  equivalent  network  of 
a  CPW  to  slotline  transition.  F:or  CPW.  the  spacing  between 
the  center  conductor  of  width  IT,  and  the  adjacent  ground 
planes  is  Sc.  while  for  the  slotline  the  gap  width  is  S< .  Die 
power  transfer  between  the  two  transmission  line  configu¬ 
rations  is  realized  through  a  CPW  single  arm  open  circuit 
and  an  impedance  matched  slotline  The  input  and  output 
characteristic  impedances  (  ZC.Z.  )  were  computed  using  the 
spectral  domain  technique  [4|,  [5]  and  were  selected  to  be  50 
Ohms.  The  bandwidth  of  the  transition  is  greatly  enhanced, 
since  the  design  has  a  broad  band  open  circuit.  With  tins 
topology,  the  hollow  patch  of  radius  //,  represents  a  very 
wide-band  open  circuit  at  the  junction.  The  dimensions  of 
the  hollow  patch  are  experimentally  determined  for  a  given 
frequency  band. 


III.  Results 

Testing  was  done  on  the  complete  circuit  composed  of  two 
transitions  in  a  back  to  back  configuration.  In  the  actual  layout. 
IT,  =  5.0  mils,  Sr  =  2.0  mils,  and  S’,  =  2.1  mils  were  chosen 
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lor  a  50- mil  thick  substrate  with  dielectric  constant  nt  inn 
Pig  2  displays  the  resulting  data  with  R.  equal  lo  62  miK 
Die  input  return  loss  has  a  two  pole  response  with  minimum 
values  of  ()  dB  and  27.0  dB  ai  frequencies  of  0  96  til)/  and 
4  51  (>H/.  respectively  An  input  leturn  loss  of  ITS  dB  w.o 
measured  at  the  center  ol  the  tiequencv  band  Additionally, 
this  figure  shows  the  overall  insertion  loss  i>|  the  circuit,  a  total 
insertion  loss  of  about  0.55  dB  was  observed  over  most  <4  the 
bandwidth  Note  that  the  two  ttansiiions  are  separated  by  '50  o 
mils  and  the  printed  circuit  ho. ml  was  tested  using  Wilnon  s 
Universal  Test  Fixture  and  Vector  Network  Analy/et  1  he 
response  of  the  transition  when  It.  was  75 1)  mils  is  als.i 
plotted  in  Pig  2  for  comparison  Rather  intuitively,  i!  was 
observed  that  as  the  radius  o)  the  hollow  patch  becomes  larger 
the  frequency  response  shifts  downwind  and  vice  versa 
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Fig.  2.  Measured  input  return  loss  and  insertion  loss  ot  two  transitions  in 
a  back-to-back  configuration  with  U"c  -  5  0  mils.  5,  =20  mils.  S,  -  2  1 
mils,  A  =  500  mils,  e,  =  10.0.  Solid  line  /’,  --  62  5  mils  Dashed  line  li, 
-  75.0  mils 
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inlet -media  pimvi  tianstci  l  ln-  .‘i  n  '■  simple  to  implement 
anti  allows  rass  iftscition  llr,  <■!  c u ellent  bandwidth. 
i(  is  iininetliait'ly  uvo<Mu/.cd  as  a  i.ihii  method  lut  tiatr Icrnm' 
power  helwet-n  the  two  itaitsim- noli  line  media  Also  m 
applicauons  lnsohins’  printed  ei.vuit  aiitennas.  this  ti.insnion 
could  lx;  invaluable  lot  mtepiutioii  ol  wide  hand  pnnieu  ciuun 
antennas  excited  b\  a  bal.tiKcd  atm  Iced  punted  on  die  same 
side  t>l  the  substrate 
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